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Abstract: The aim of this study was to evaluate the psychrotrophic germ contamination level from the level of 
refrigerated broiler carcasses. The research material was represented by 24 broiler carcass samples collected in 
November 2006 – May 2008 period, from a slaughterhouse in Cluj County.  Following the statistic interpretation 
of gathered data we found that the psychrotrophic load was sitauated between 2.88±0.32 log ufc/g and 4.32±0.42 
log ufc/g. From the psychrotrophic bacteria group we found that the pseudomonads are predominant, the level of 
contamination is relatively low, comprised between 2.92±0.27 log ufc/g and 4.24±0.31 log ufc/g. Regarding the 
bacterial configuration at the surface of broiler carcasses, we found that Gram negative germs are predominant - 
70.26 %, while Gram positive species wer of a percent of 29.44 %. From the Gram positive group, 7.01 % are 




Meat is a basic food source for the humans because of its balanced composition in 
nutrients with a high biological value, and in the past half of century, avian meat represented a 
big part of human food together with that of mamals [Rotaru and Mihaiu, 2004]. This is the 
reason this meat category has to be monitorized from sanitary-veterinary point of view, to 
obtain carcasses with a low bacterial load, in conformity to curent standards and legislation. 
Avian meat, through its components and phisico-chemical properties, represents a 
favourable environment for germ development. Carcasses have multiple contamination 
possibilities: skin, feces, food, water, soil, bedding, dust, insects, rodents, farm personel, and 
birds contaminated with pathogenic or alteration microorganisms, transmit these germs to 
other birds or carcasses through feathers, feces, secretions in the period of breeding or while 
transporting or processing [Bărzoi and Apostu, 2002].  
A very important aspect in the technology of avian meat, which refletcs the imposed 
norms, from the reception of birds in slaughterhouses untill keeping – delivering, is 
represented by the microbial load at carcass level, after slaughtering.  
The bacterial microflora at carcass level is in a great proportion dependent on the 
conditions of animal breeding, slaughtering and processing technology. The biochemical 
substrate of post-slaughtering modifications is the same like in mamalian meat, with the 
exception that rigidity and maturation evolves in a shorter period of time. Regarding alteration 
it has to be mentioned that keeping the skin attached to the carcass is a very important and 
efficient barrier for germs. Due to technological methods applied to the skin, skin remains for  
a long time humid, favourising germ development and surface alteration phenomenons 
associated to sticky mucus formation and characteristic smell. Reduction of contamination 
level through these germs can be made only by respecting some measures like a good 
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hygiene, good manufacturing proceedures (GMP), standard sanitation operating roceedures 
(SSOPs), and hazard analysis critical control points (HACCP) [Rotaru et al., 2006]. 
Starting from these considerations, the aim of our research was to realise a study on the 
contamination level with psychrotrophic germs, at the level of refrigerated broiler carcasses.  
 
MATERIAL AND METHOD 
  
The research material was represented by 20 refrigerated avian carcasses, criovac 
packed, gathered in the October 2007 – May 2008 period, from a slaughtering unit from Cluj 
county. To determin the load and configuration after the carcass packaging, 8 broiler 
carcasses were collected. To evaluate the load and configuration in dynamics, 4 
determinations were made taking into consideration the maximum consumption period, 
established to 7 days by the slaughtering unit. For each determination, 3 carcasses were 
collected from the same batch, the microbiological examinations being conducted at 3 days 
interwal, in the laboratory of Food hygiene and public health department, veterinary Medicine 
Faculty, Cluj-Napoca.  
To obtain the dilutions, 10 g of cervical skin were gathered in sterile conditions, than 
chopped and introduced in an 200 ml sterile Erlenmeyer recipient, and afterwards, 90 ml 
sterile phisiologic serum. The samples were homogenised mechanically for 3 minutes, 
obtaining the base dilution of 10-1.  From this succesive dilutions were obtained: 10-2, 10-3,  
10-4, 10-5  and in some cases 10-6.                                                             
After obtaining the dilutions 0.1 ml were inseminated in Petri plates, in which 
perviously culture media was poured. Insemination was made by flooding and homogenised 
with a Drigalski pippete. The plates with the media: MRS (lactobacilli), VRBD 
(enterobacteriaceae), PCA (aerobic mesophillic) were termostatated at 30ºC±2ºC, and those 
with the media CIN (yersinia), GSP (pseudomonas-aeromonas), and PCA psihrotrophic 
aerobic were kept at 20-22ºC. 
Identifying the psychrotrophic bacteria was made on a basis of morphological 
confirmation tests (colony aspect, Gram stained smears, the 3% KOH test to differentiate the 
Gram negative from Gram positive bacteria) and biochemical confirmation tests using API 
20NE and 20E commercial kits. The statistic calculations were made in Windows XP, 
programme Origin 7.0. The obtained data was systematized and graphically expressed, 
average values being established, which were compared with the literature. The microbial 
load was estimated as log mean value. 
 
RESULTS AND DISSCUSSIONS 
 
Following the statistic data processing from the 8 samples, the following results were 
obtained: the aerobic mesophillic initial microbial load from the carcass surface presented 
different values with a minimum of 4.19±0,39 log ufc/g and a maximum of 5.12± 0.77 log 
ufc/g, as it can be observed on the graphic in figure 1. Thomas şi McMeekin (1981), in a 
study on microbial load at broiler carcass level which were previously subjected to 
technological processe with hot water at 58ºC, for 2.5-3 minuts;mechanized deplumation; 
evisceration; immersing and cooling than packaging – obtained in the case of the samples 
gathered  from the hind limbs and chest average values of 1.1 x104 ufc/6.25 cm2 (4.04 log ufc/ 
6.25 cm2), respectively de 8.5 x 103 ufc/6.25 cm2 (3.92 log ufc/ 6.25 cm2 . 
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Goksoy and col. (2004), in a study regarding the microbiological quality of broiler 
carcasses in 2 slaughetrhouses from Turkey, revealed the level of mesophillic aerobic 
contamination in day 0, between 5.13±0.48 and 5.18±0.48 log ufc/g, values that are a little 
higher thant those obtained by us. We mention that the technological process of broilers in 
Turkey is simmilar to the unit studied by us.       

































Regarding the psychrotrophic bacterial load, the results are presented in the diagram 
from fig. 2. The statistic data interpretation revealed that the microbial load varries, being 
comprised between 2.88±0.32 log ufc/g and 4.32±0.42 log ufc/g. Making a comparison 
between the psychrotrophic load and the mesophillic one, a lower level, with 0.5 log of the 
psychrotrophic contamination is revealed, aspects that can be explainde by the fact that the 
initial germ contamination is dominated by mesophillic germs, while the psichtrotropes 
become predominant while the carcasses are kept for long periods at 0-4ºC [Thomas şi 
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McMeekin, 1980; Mead, 1989]. Thomas and McMeekin (1981), in a study on the micrbial 
load of broiler carcasses, obtained an average psychrotrophic load in the case of samples 
gathered from the hind limbs and chest, of 6.0 x103 ufc/6.25 cm2 (3.77 log ufc/ 6.25 cm2), 
respectively 8.5 x 103 ufc/16 cm2 (3.92 log ufc/ 6.25 cm2), results that are resembling to ours.  
Whyte and col. (2004), in studies on the microbial load of chicken carcasses, revealed a 
high level of psychrotrophic contamination comprised between 4.64±0.09 log ufc/g for 
samples gathered in the afternoon and 5.15±0.29 log ufc/g in the case of samples gathered in 
the morning.  
The germs from the genus Pseudomonas and Aeromonas were identified with the id of 
the selective media GSP. After the statistic analysis we revealed a variable pseudomonade 
load, relatively low charge, comprised between 2.92±0.27 log ufc/g and 4.24±0.31 log ufc/g 
(fig. 3).  



































E. del Rio and col., (2006), in studies on the effect of some decontaminat use on avian 
carcasses, revealed a load with germs from the genus Pseudomonas at the level of hind limb 
skin, of 5.7 log ufc/g, much higher values than those obtained by us. These values that differe 
in the sense of microbial load thing explainable by some factors: health state of birds, 
environment conditions in the slaughterhouse, respecting the good manufacturing proccedures 
and hygien. The germs from Aeromonas genus were not identified in any of the individual 
samples taken into study.  
Germs from Enterobacteriaceae family were found by using the media VRBD. The 
results of enterobacteriaceae load are presented in the diagram from fig. 4. From the analysis 
of this diagram it can be observed that the load of these bacteria varied between 2.32±0.20 log 
ufc/g and 3.98±0.16 log ufc/g. Whyte and col. (2004), in a study on the load with 
Enterobacteriaceae obtained the following results: 3.50±0.39 log ufc/g, for morning carcasses 
and 3.33±0.15 log ufc/g for those obtained in the afternoon, their determinations being made 
in these two moments of the day. The technological flux, methods and determination 
procedures are resembling to ours, and the results of Whyte şi col. Compared to ours don’t 
vary much. The germs from genus Yersinia were identified on selective CIN media and were 
found in 4 samples (50%), the load level being situated between 2.87±0.34 log ufc/g and 
3.36±0.12 log ufc/g. 
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To identify the psychrotrophic bacterial species developed on culture media (APC, 
GSP, Yersinia, VRBD), API 20NE biochemical confirmation tests (Biomerieux) were used to 
confirm the isolates. After the processing of data presented in the grafic gro fi. 5, it results that 
the predominant bacterial species are Gram negative, 70.26 %, while Gram positive ones 
represent 29.44 %. From the Gram positive species, 7.01 % are stafilococci, 3.44%  
streptococci, 8.77% micrococi and 10.52% acid-lactic bacteria.  































From the Gram negative bacteria, the psychrotrophic germs are predominant, from 
which: genus Pseudomonas – 25.46%, genus Moraxella – 7.01%, genus Aeromonas with the 
species Aeromonas hydrophila 5.26%. From the representatives of family 
Enterobacteriaceae, based on API 20 E tests, the following species were identified: E. coli 
(5.26 %), Vibrio vulnificus (1.69 %), Citrobacter freundii (3.38%). From these species, health 
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problems can raise Vibrio parahamolyticus and E. coli, which can be pathogenic for human. 
The rest of the species from the psychrotrophic cathegory of family Enterobacteriaceae, 
implicate frequently meat alteration processes, in the case of loads between106 – 107 ufc/cm2 




 The psychrotrophic microbial initial load on the broiler carcass surface presented values 
between 2.88±0.32 log ufc/g and 4.23 ±0.42 log ufc/g, having a lower level, phenomenon 
that can be explained by the fact that the initial germ load is dominated by mesophillic 
germs, while keeping the carcasses at refrigeration for longer periods, the dominant flora 
becoming a psychrotrophic one.  
 The Gram negative psychrotrophic flora was dominant, represented by species from the 
genus: Pseudomonas, 25.46%, Moraxella 7.01%,  Aeromonas  5.26%, Alcaligenes 5.26% 
and Acinetobacter 3.5%. The bacteriological evaluation realised in dynamics at the level 
of refrigerated broiler carcasses, prooves the important role of psychrotrophic flora in the 
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